Searching PAJ 



http://wwwUpdIjpo.goj 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2000-315149 
(43)Date of publication of application : 14, 1 1*2000 



(51)Int.CI. 




G06F 9/06 




(2 1 ) Application number : 


11-124246 


(71)Applicant: 


FUJITSU LTD 


(22)Date of filing: 


30.04.1999 


(72)Inventor : 


MATSUMOTO YOSHIAKT 



(54) SOFTWARE RESOURCE UPDATING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a software resource updating system capable of 
surely and efficiently distributing software resources stored in a resource management server 
to plural clients. 

SOLUTION: A distributed system client 13a is provided with a download processor 13-2a for 
executing 1st download processing for downloading a software resource updated after the 
updating date of a software resource stored in an original library 1 1-1 a in a distributed system 
server 1 la out of software resources stored in resource management servers 16a, 16b to the 
original library 1 1-1 a and 2nd download processing for downloading a software resource 
selected out of software resources stored in the original library 1 1 - 1 a to execution libraries 
13-3a, 13-3b,..., 14-3a, 14-3b,... in respective distributed system clients 13a, 13b,.... 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] " ™ 

[Claim 1] The resource-management server a software resource is remembered to be for distribution, and the Masamoto library where Masamoto 
of a software resource is memorized are provided. The distributed-system server which memorizes the software resource which received 
distribution of a software resource from the aforementioned resource-management server, and received distribution to the aforementioned 
Masamoto library, And the execution library which memorizes the software resource which received distribution of a software resource from the 
aforementioned distributed-system server, and was distributed, The 1st download processing which downloads the software resource updated 
after the time of the refix date of the software resource memorized to the aforementioned Masamoto library among the software resources 
memorized by the aforementioned resource-management server from this resource-management server to this right book library, With and a 
predetermined selection method among the software resources memorized to this right book library [ from ] The renewal system of a software 
resource characterized by having two or more distributed-system clients possessing a download means to perform 2nd download processing 
which downloads the selected software resource from this right book library to the aforementioned execution library. 
(Claim 2] The renewal system of a software resource according to claim 1 characterized by being either the method with which the selection 
method in the aforementioned download means chooses the software resource memorized to the aforementioned Masamoto library per file or the 
method chosen per library. 

[Claim 3] The renewal system of a software resource according to claim 1 by which it is the method with which the selection method in the 
aforementioned download means chooses the software resource memorized to the aforementioned Masamoto library per file, and this download 
means is characterized by having the mode downloaded from the Masamoto library to the aforementioned execution library independently at the 
time of the refix date of a software resource. 

[Claim 4] The renewal system of a software resource according to claim 1 characterized by the aforementioned download means being the thing 
which it comes to separate into the communications processing section which performs the communications processing between the 
aforementioned resource-management servers, and the download processing section which performs the above 1st and 2nd download processing 
while making this communications processing section perform communications processing. 1 f 

[Claim 5] The renewal system of a software resource according to claim 1 characterized by the aforementioned download means being what 
performs download processing by the download method according to the kind of software resource memorized by the aforementioned 
resource-management server in performing download processing of the above 3 st. 

[Claim 6] The renewal system of a software resource according to claim 1 by which the aforementioned download means is characterized by 
bemg what downloads only the new software resource at the time of a refix date to this execution library rather than the time of the refix date of 
the software resource memorized to the aforementioned execution library among the software resources memorized to the aforementioned 
Masamoto library in performing download processing of the above 2nd. 
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DETAILED DESCRIPTION 



Detailed Description of the Invention] 
00011 

The technical field to which invention belongs] this invention relates to the updating system of the software resource in a client-server type 
distributed system. 

description of the Prior Art] Conventionally, renewal of software resources, such as a program in a client-server type distributed system and a 
lie, is performed as follows, for example. _ o , f t _ 4 _ 

0003] Drawing 10 is a** type view explaining the method of renewal of the software resource in the conventional distributed system. 
0004] As shown in drawing 10 , in this distributed system, two or more resource-management servers 1 16a and 1 16b and - which were 
connected with each distributed system with the communication network 1 17 are arranged to two or more distributed-system clients 1 1 3a and 
1 13b connected with the distributed-system servers 1 1 la and 1 1 lb, --, two or more each [ these ] distributed-system server and communication 
networks 1 12, the client-server type distributed system which consists of 1 14a, 1 14b, and The software resource for distributing to each 
client/server system is memorized by die resource-management servers 1 16a and 116b and 

[0005] here - for example, when a certain program of the software resources memorized by certain resource-management server 1 16a is revised 
and res uroe-management server 1 16a is updated by the program of the latest version, the program of each distributed-system client is updated as 

[0006H 1 ) It was set as the distributed-system clients 1 1 3a and 1 1 3b and a client of - which takes charge of updating management of a software 
resource beforehand in inside, for example, login is performed to resource-management server 1 16a from distributed-system client 113a. 
Distributed-system client 1 13a downloads the program of the latest version memorized by resource-management server 1 16a to the library ot 
distributed-system client 113a through distributed-system server 111a. ..... , ^ Jt , a , , 11U , 

[0007] (2) The program of a latest version downloaded to distributed-system client 1 13a is distributed to each distributed-system clients 1 13b and 

1 13c in the same distributed system, and -through distributed-system server 111a. . v ^ 

[0008] (3) Also in other distributed systems, distribution of the program to each distributed-system client in the download and the same 

distributed system from a resource-management server is performed in the above (1) and the procedure of (2) by the distributed-system client 

which takes charge of updating management of a software resource similarly. ^ t 1 _ 

[0009] However, there is a possibility of generating following various problems, by such updating method of the conventional software resource. 

[0010] (1) In order to distribute a software resource to each client in the same distributed system, the specific client defined as a client which 
takes charge of updating management of a software resource beforehand downloads a software resource from a resource-management server, and 
distribute it to all clients, or each of each client in a distributed system needs to download the software resource of a latest version, and needs to 
graze from a resource-management server, and download operation is complicated and it is easy to produce the leakage of download, or the delay 

r001°^ order to prevent the leakage in download, it is necessary to manage separately about whether the software resource of all clients is 
certainly updated by the latest version. Moreover, even if a certain software had become the newest version as the whole version, when it sees per 
each file, the file with a still old version may remain. 

100 12] (3) When the communications protocol of a resource-management server is changed, or when a resource-management server witn a new 
cornmunicatiojis protocol is added, reconstruction of a download processor is needed by the client side, and it is easy to become the cause f the 

[00 L3?^^^^ method etc. may have the various record gestalt of a software resource, and that of the operation of the software 

resource after download may be unknown. 

Stabbmfs) to be Solved by the Invention] As compared with the newest version of the file to which the server which made the file name and 
version of the application wording of a telegram, transmitted to the server and received wording of a telegram to it there ^^^^^t 
started by the client to JP,7- 129373,A has managed the version of the file by the server side, when the version of a client side is older, the renewal 
system of a software resource which downloaded the file of a latest version to the cUent is indicated. , , . 

T00151 However, by such system, when the application consists of multiple files, for example, when there is a possibdity that the leakage of 
download may arise, in the case where it consists of a subprogram which carries out common use by the mam program and the system and the 
module structure of application is changed, the mismatching of software may occur. w . 

^^S^^SSwA system of a software resourcl by which the server was made to distribute software to the client registered mto the 
client name list is indicated by JP,9-73390A 
[0017] Howe 
for example, j 

d wnload and the client is performing the application, f 

rou^TM^!^hen a client starts application, the cornparison demand with the version of the application and the version of the W^tion 
by the side of a server is transmitted to a JP,8- 1 90474, A official report to a server. A server advances an updaung ^Z^aI^aZ^^ 
version sent from rh client and the version f the applicati n in a server are different. After the client which received the updaung d mand from 
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f^ftr S aPP^ 1011 fr° m a servef . me renewal system of a software resource which rebooted the application is indicated 

100 19] However, in such a system, since download is performed when (he version of a client side is newer, when the file of an old version is 
accidentally stored in a sctvct side, rt may happen that all clients will get worse. Furthermore, when the application consists of multiple files 
simdarly in the method of JP,7- 1 29373 A for example when there is a possibility that the leakage in download may arise from a mSn program 
and the subprogram which carries out common use by the system in the case where the program is constituted and me module structure of 
application is changed, soft mismatching may occur. 

[0020] this inventi n aims at offering the renewal system of a software resource which can distribute the software resource memorized bv the 

re^urce-management server certainly and efficiently to two or more clients in view of the above-mentioned situation. 

[0021] 

[Means for Solving the Problem] The renewal system of a software resource of this invention which attains the above-mentioned ouroose The 
resource-management server a software resource is remembered to be for distribution, and the Masamoto library where Masamoto of a software 
resource is memorized are provided. The distributed-system server which memorizes the software resource which received distribution of a 
software resource from the above-mentioned resource-management server, and received distribution to the above-mentioned Masamoto library 
e . e ? ecU i 10n hbrary wh J ch me P or ^ es *e software resource which received distribution of a software resource from the above-mentioned 
distnbuted-system server, and was distributed The 1st download processing which downloads the software resource updated after the time of the 
retix date of the software resource memorized to the above-mentioned Masamoto hbrary among the software resources memorized bv the 
above-mentioned resource-management server from the above-mentioned resource-management server to the above-mentioned Masamoto 
hbrary With and a predetermined selection method among the software resources memorized to the above-mentioned Masamoto library \ from 1 
It has two or more distnbuted-system clients possessmg a download means to perform 2nd download processing which downloads the selected 
software resource from the above-mentioned Masamoto hbrary to the above-mentioned execution hbrary, and is characterized by the bird 

[0022] Here, you may be either the method with which the selection method in the above-mentioned download means chooses the software 
resource memorized to the above-mentioned Masamoto library per file, or the method chosen per library 

[0023] Moreover, it is the method with which the selection method in the above-mentioned download means chooses the software resource 
memorized to the above-mentioned Masamoto hbrary per file, and the above-mentioned download means may be equipped with the m de 
down! aded from the Masamoto library to the above-mentioned execution hbrary independently at the time of the refix date of a software 
resource. 

[0024] Moreover, you may come to separate die above-mentioned download means into the communications processing section which performs 
tnecommunications processing between the above-mentioned resource-management servers, and the download processing section which 
performs download processing of the above 1st and the above 2nd while making the communications processing section perform 
communications processing. 

[0025] Furthermore, in case the above-mentioned download means performs download processing of the above 1st, it may perform download 
processing by the download method according to the kind of software resource memorized by the above-mentioned resource-management 
server. 

[0026] Moreover, in case the above-mentioned download means performs download processing of the above 2nd, it may download only the new 
software resource at the time of a refix date to the above-mentioned execution hbrary rather than the time of the refix date of the software 
resource memorized to the above-mentioned execution library among the software resources memorized to the above-mentioned Masamoto 
library. 
;0027] 

Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained. 

Drawingjis the schematic diagram showing 1 operation gestalt of the renewafsystem of a software resource of this invention 
[002 9 J As snown in drawing 1 , this renewal system of a software resource The resource-management servers 16a and 16b software resources are 
remembered to be for mstriDutton, Masamoto library 1 1 la Masamoto of a software resource is remembered to be, 1 1 lb and 1 1 lc are 
provided Distnbution of a software resource is receivedTrom the resource-management servers 16a and 16b. The distnbuted-system servers 1 1 a, 
1 Ib^and 11c winch memorize the software resource which received distribution to Masamoto library 1 1 la, 11 lb, and 11 lc And it has the 
distobuted-systemchents 13aand 13b which receive distribution of a software resource from these distrlButed-system servers - 14a and 14b 
— , 15a and 15b, and --. ' 
[0030] It connects with distributed-system server 1 la with a communication network 12, and the distributed-system clients 13a and 13b and - 
constitute the client-server type distributed system. Distributed-system server 1 lb, the distributed-system clients 14a and 14b and - and 
s^^ly SyStem 1 1C> md ^ distributed ' s > rstem ciients 15a md 15b and « also constitute the client-server type distributed system 

[003 1 ] Each f these client-server type distributed systems are further connected with the resource-management servers 16a and 1 6b bv the 
communicati n network 17. J 
[0032] The resource-management servers 16a and 16b arc equipped with resource-management library 16 la, 16 lb and communications 
processing section 16_2a, and 16_2b, respectively. Resource-management hbrary 16_la and 16 lb consist of application method file 16 1 2a 
application method data, such as necessity of updating data file I6_ljathe software resource oTthe latest version for distribution is remSnifeered 
and 16 i f 2b defil °sting processing at the time of downloading updating data, and a storing place after defrosting, are indicated to be, 

[0033] Th distributed-system clients 1 3a and 1 3b and - Execution hbrary 13 J a which memorizes the software resource distributed through 
distnbuted-system server 1 la from the resource-management servers 16a and 16b, 13_lb, and The 1st download processing which downloads 
the software resource memorized by the resource-management servers 16a and 16b to Masamoto hbrary 1 l_la, And download processor 13 2a 
which performs 2nd download processing which downloads the software resource downloaded to Masamoto library 1 11 a to execution library 
131a, 13 lb, and-, 13_2b, and-, It has time stump test equipment 13_3a which inspects th time of the refix date of a program or a file 
13_3b, and --. r & 

[0034] Similarly the distributed-system clients 14a and 14b, « and the distributed-system clients 15a and 15b, and « Respectively Execution 
library 14 1a, 14 1b, -, 15_la, 15 1b, and -, It has time stump test equipment 14_3a, 14_3b, 15_3a, 15 3b, and - with download processor 
14J2a, 14_2b, — , 15_2a, 15_2b, and— . r 
[0035] In addition, they are download processor 13_2a in this operation gestalt, 13 2b, -, a thing equivalent to the 14 2a, 14 2b, --, download 
means which says 15 2a, 15_2b, and - to this invention. ~ 
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f0036pin the 1st download processing, the software resource updated after the time of the refix date of the software resource memorized by 
Masam to library 1 l_la, 1 l ib, and 1 l ie among the software resources memorized by the resource-management servers 16a and 16b is 
d wn loaded from the resource-management servers 16a and 16b t Masam to library 111 a, 1 lib, and 1 l_lc. 

[0037] In the 2nd d wnload processing, the software resource chosen from from by the selection method explained below among the software 
resources downloaded to Masamoto library 1 l_la, 1 l ib, and 1 1 lc is downloaded to execution library 13 la, 13 lb, --, 14 la, 14 lb, --, 
15 la,15Jb,and--. " " 

[0038] The following three selection methods are prepared and it consists of these operation gestalten that it seems that which selection method 
may be used. That is, the meth d which there are a m thod which chooses the software resource memorized to the Masamoto library per file, and 
a method chosen per library, among these is chosen per file is divided into the mode which downloads only the new thing at the time of the refix 
date of a software resource, and the mode downloaded from the Masamoto library to an execution library independently at the time of the refix 
date of a software resource. Therefore, with this operation gestalt, a total of three selection methods can perform download processing. 
[0039] Moreover, download processor 13 2a in this operation gestalt, 13 2b, and — Communications processing section 13 2 2a which 
perf ims the communications processing between the resource-management servers 16a and 16b, 13_2_2b, and — , Making each of these 
communications processing sections perform communications processing, it separates into download processing section 13 21a which 
performs download processing of the above 1st and the above 2nd, and 13_2_lb, and is constituted. 

[0040] Similarly download processor 14_2a, 14 2b, - and download processor 15 2a, 15_2b, and --, respectively Communications processing 
section 14_2_2a, 14_2_2b, 15_2_2a, 15_2_2E, and It separates into download processing section 14JMa, 14 21b, --, 15_2_la, 
1 5_2_1 b, and — , and is constituted. 

[0041] Thus, the download processor of this operation gestalt is considered as the composition divided into the download processing section and 
the communications processing section by preparing two or more communications processing sections for every communications protocol 
because it becomes possible to fit easily the renewal system of a software resource of this invention to the various communications protocol 
sections, without converting the download processing section. 

[0042] Furthermore, it is constituted as download processing performed in download processor 13_2a in this operation gestalt, 13_2b, — , the 
download method according to 14_2a, 14_2b, -, the kind of software resource memorized by the resource-management servers 16a and 16b in 
case 15_2a, 15_2b, and ~ performed download processing of the above 1st. 

[0043] In addition, the download method here has pointed out the application method of download processings, such as performing defrosting 
processing, just before it deals with a software resource where a data compression is carried out, and a distributed-sy stem server distributes it to a 
distributed-system client, on the occasion of download of a software resource. It is possible by adopting such a compression/defrosting method to 
shorten the download processing time. 

[0044] Moreover, download processor 13_2a in this operation gestalt, 13_2b, -, 14 2a, 14_2b, --, 15 2a, 15_2b, and The inside of the 
software resource memorized by Masamoto library 1 l_la, 1 l_lb, and 1 Mc in perfommg"downloaf processing of the above 2nd, Only 
executi n library 13_la, 13_lb, --, the new software resource at the time of a refix date rather than the time of the refix date of 14_la, 14_lb, --, 
the software resource memorized by 15_la, 15_lb, and - Execution library 131a, 13 lb, --, 14_la, It is constituted so that it may download to 
14Jb,«, 15 la,15_lb,and--. 

" Thus,lt is possible by constituting to shorten the download processing time. 
Next, operation of the renewal system of a software resource of this operation gestalt is explained. 

Drawing 2 , drawing 3 , and drawing 4 are the flow charts of the 1st download processing in the renewal system of a software resource of 



0045 
0046 5 
0047^ 

this peration gestaHT 

[0048] For example, the case where a certain software resource of the software resources memorized by resource-management server 16a is 
updated by the new version is explained below. 

[0049] an operator - download processor 13_2of a certain distributed-system client, for example, distributed-system client 13a, a - starting ( 
drawing 2 : step SI) « Download processor 13_2a reads the program stored in execution library 13_la one by one (Step S2). If it judges whether 
the interlace orthe read program is in agreement with the interface of download processing section 13_2_la (Step S3) and the interface is not in 
agreement, it returns to Step S2 and the following program is read. If an interface is in agreement, the read program is recognized as the 
communications processing section, and download processing section 13_2_la is dynamically linked with communications processing section 
13_2_2a(stepS4). . . . Jjp L . _ 

[0050] The communications protocol which communications processing section 1 3_2_2a is supporting is acquired from the interface ot 
communications processing section 13_2J2a, and it indicates by list as a communications protocol usable to the screen-display equipment (not 
shown) of distributed-system client 13a (Step S5). 

[0051] If the above-mentioned operation is continued and all programs are read until all the programs stored in execution library 13_la are read 

(Step S6), an operator will choose a desired communications protocol out of the chart of the usable communications protocol displayed on the 

screen-display equipment of distributed-system client 1 3a (Step S7). t t # 

[0052] Download processor 13_2a logs in to resource-management server 16a using the selected communications protocol ( drawing 3 : step 

S8), reads in order the updating data registered into updating data fde 1611 a in resource-management library 1 6_1 a, and acquires the V/L 

(version level) (step S9). *t_ i 

[0053] Drawing 5 is drawing showing an example of the content of the updating data file of the resource-management server in the renewal 

system ot a software resource of this operation gestalt. . . 

[0054] As shown in drawing 5 , a content, V/L, a registration day, registration time (illustration ellipsis), etc. of each updating data are recorded 

onth updating data file. 

[0055] It returns to drawing 3 and the flow description of drawing of die 1st download processing is continued. 

[0056] Download processor 13_2a acquires the version level of Masamoto library Ilia of distributed-system server 11a (Step S10). Next, the 
version level of updating data is compared with the version level of Masamoto library 1 1 Ja (Step SI 1). When the version level of updating data 
is larger than the version level of Masamoto library I l_la, Namely, when the software resource memorized by resource-management server 16a 
is updated after the time of the refix date of the software resource memorized t the Masamoto library Download processor 1 3_2a indicates by 
list at the screen-display equipment of distributed-system client 13a as updating data, i.e., the updating data with which downl ad processing is 
not yet applied, non-"applied" (Step S12). . M , , ^ t 

[0057] On the other hand, version level V/L of updating data is smaller than version level V/L of Masamoto library 1 l_la, or when equal, 
downl ad processor 13j2a indicates by list at the screen-display equipment f distributed-system client 13a as updating data, i.e., the updating 
data with which downl "ad processing was already applied, (Step S 13). [ "applied data" ] 
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application method oilaTicF ' P ^ 8,am °" me "*"* «* P 1 ** ««« °eftoslin g , and vention level V/L «e n»»ried on His 

d* whofc Ibn™-, and Ihe 2nd fine A -distribution metffin 2^5^""™ lilm ? T ? "* » fa "*• "Men copies 

hbraty and a "distribulion place- is the DLIB Utrm ofanexSS, 5£2?£T3F2L Is * p i" > l™ m ■ •» DLm Ubnry of die Masamolo 
oH", and fee 3ld line II is mdtaued thai a SSLriJSM^J!; 5^*°* *■» "» «•<««»» UbSJ) Tis 

o5S?l if 1 1 disttib " a <» Pi**' ia *e ORG library of ™ ecniSrara m^c^tTT, am .f° ""V 01 ^ 0 ^ ° f <•» MaSolo 
P07 1 1 It relnnis lo dra»inp7 and Ihe flow description of Anataenfth^d^^T ^ ."dependenlly at the time of a refix date" etc. 

. r file of one line of "a dA"^ a method copied per file, it reads the pr gram 

mdependently at the time of a refii dl™ (Step S27) ffiMll!!?^ 11 * method" is "a method copied* 

BSffiW 21 016 111116 of a refix WiSS SteVsTl J ^ WhCT * d,stnbution melhod " * method copii 

^tribution place" is compared (Step S30), and as a 
"distribution place", it progresses to Step S3 1 3 dlstnbutm g a i<™y is time newer than the time of the refix date of a 

distributed-system clients 13a and 13bandT Masamoto hbrary 1 1_[ of distnbuted-system server 1 Ja ] a is distributed to the 

[0081 J 

dowSo* ^^^^ b tZ^S^ STES^ tT"" 1 lle ^ ^ *■ -ftware resource the 

download processing which dowXds me S ^Si^uDffi^thTS^ b ?S? t0 ^ b 7 ^ f^uree-management server, The 1st 
Masamoto hbrary of a dL^buted-svrteW^^^rM^«Ea rl * *f ^ ? f . me refix da,e of «"> software resource memorized to the 
dowmoadstheSftw J ^^ZT^^^^^S'r^^^^^^ Z** 2M ^ 0Wn,0ad P^g^ich 
hbrary to the execution hbrary of each distributed^SdSt ma^b^o^oSTt i^?^ -° M** 11 ?* 0 hhia V ^ the Masamoto 
fooS , 7 U 1 S^ em SCI ^- fr T a.resource-managemSSr^e? nSnd C3SS 1 " """"^ 1 JUSt * doWn,oad to a 
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* [0084J T Moreover, when it separates into the communications processing section and the download processing section and a download processor 
is constituted, it can consider as the flexible system which can fit easily th renewal system of a software resource of this invention t van us 
communicati ns protocols by preparing two or more communications processing sections for every communications protocol, without 
converting the download processing section. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing 1] It is the schematic dfa© 
[Drawing i 



[ Drawing j 



[Drawing 4 



It is Ae flow chart of the 1st download prae2 £ reS S °£ aso £ ware of this operation gestalt. 

It is&e flow chart of the 1st dowi^ 

^ZZ" 1 * " drawiD / £° win 6 311 of the P SnSf ^SdS of ?he reSOUKe ° f **■ °P eratk,n « estalt - 

orasomvare resource of this operation gestalt. upaatuig data hie of the resource-management server in the renewal system 

rata iota software resource of lis opSon gestalt **** KgtSteKd mto the procedure file K renewal 

ESagg &iZff ViCW eXplaiDin « * e method of ™™ ' of «« software resource in the conventional debuted system. 

I la, 1 lb, lie Distributed-system server 

II la, Illb, llJcMasamoto library 
12 Communication Network 

13a, 13b, - Distributed-system client 

13_la, 13_lb, — Execution library 

I3_2a, 13_2b, - Download processor 

| o5-I a> J^o-o^' Download Processing section 

ii - 5? " Coim nunications processing section 
i l-hP-h " Tune stonp test equipment 
14a, 14b, - Distributed-system client 
14_la, 14_lb, - Execution Hbrary 
14_2a, 14_2b, - Download processor 
J*-* la, 14 2_Ib, - Download processing section 
J-^ ! 4 2 _2b, - Communications processing section 

14 3a, 14_3b, - Tune stump test equipment 
15a, 15b, - Distributed-system client 
151a, 15_lb, - Execution library 

15 2a, 15_2b, Download processor 

J | 2 la, 15 2_lb, Download processing section 

i h ^ 2 - 2 b " Communications processing section 

13 Ja, I5_3b, -- Tune stump test equipment 

16a, 16b Resource-management server 

16_la, 16 lb Resource-management library 

16 _Lla, T6_l_lb Updating datafile 

J6_ 1 2a, 16 1 2b Application method file 

16_2a, 16_2b Communications processing section 

1 7 Communication Network 

1 1 la, 1 1 lb, - Distributed-system server 

1 12 Communication Network 

I "\J ,4a md 1 14b » " Distributed-system client 

1 J 1 lob > Resource-management server 
117 Communication Network 

[Translation done.] 
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